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(57) A voice recognition control system (100) capa- 
ble of realizing control of voice-recognizable electronic 
devices through voice recognition. This control system 
(100) includes a voice input unit (20) for inputting an op- 
erator's voice, a voice recognition unit (31 ) and a con- 
troller (32) constituting a control means which recogniz- 
es the operator's voice obtained from the voice input unit 
(20) and controls input/output of an MD player (200) 
having a voice recognition table (ITm) where the oper- 
ator's voice is stored in advance as an expected value. 



When an unregistered MD player (200) has been con- 
nected first, the voice recognition unit (31) registers the 
voice recognition table (ITm) provided trom the MD play- 
er (200). Upon input of the operator's voice by the voic 
input unit (20), the control means compares the opera- 
tor's voice with the pre registered voice recognition table 
(ITm), and then the controller (32) controls the input/out- 
put of the MD player (200) in accordance with the result 
of comparing the operator's voice with the voice recog- 
nition table (ITm). 
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Des ription 

[0001] The present invention relates to a voice recog- 
nition control system and a voice recognition control 
method for controlling the input/output of an electronic 
device by an operator's voice. 

[0002] A variety of electronic devices are currently be- 
ing developed and diffused as a result of recent techno- 
logical progress. In order to realize simplified and com- 
fortable use of such electronic devices, urgent develop- 
ment is now in rapid advance to enhance the operability, 
and the development is expedited with respect to, for 
example, the voice recognition control system and so 
forth which operate electronic devices through voice 
recognition. The voice recognition control system 
serves to operate a desired electronic device in accord- 
ance with a voice uttered from an operator, and is capa- 
ble of performing more simplified and comfortable oper- 
ation of the electronic device in comparison with the 
known manual operation. 

[0003] In executing such control, it is necessary that 
any connected voice-recognizable electronic device be 
recognized by the voice recognition control system so 
that this system can execute exact control through voice 
recognition. For example, an input voice is converted by 
the voice recognition control system into a unique con- 
trol command corresponding to the recognized electron- 
ic device, and then the control command is out putted to 
the electronic device to control the same. 
[0004] An example utilizing such a voice recognition 
control system mentioned above is an automobile voice 
recognition control system. Known electronic devices 
for automobile use include compact disc (CD) player 
and mini disc (MD) player adapted for voice recognition, 
and also car navigation system (car navigator) based 
on the global positioning system. Due to control of such 
devices through voice recognition, it becomes possible, 
even during driving, to achieve easy operation thereof 
without impairing the safety. 

[0005] According to the conventional voice recogni- 
tion control system, in an exemplary case where voice- 
recognizable CD players, MD players and car naviga- 
tors are connected to a voice recognition system and 
such electronic devices are to be operated through 
voice recognition, some voice-recognizable CD players, 
MD players and car navigators are registered in ad- 
vance by the voice recognition control system, and a bus 
(communication line), to which each of the registered 
CD players, MD players and car navigators is connect- 
d, is determined previously. That is, exclusive recogni- 
tion is performed by the use of an exclusive bus. 
[0006] Therefore, by connection of the p reregistered 
CD player, MD player and car navigator to an exclusive 
bus, the input/output thereof can be control I d through 
voice r cognition. 

[0007] Howev r, according to the conv ntional voic 
recognition control system, each of the entire voice-rec- 
ognizable el ctronic devices regist red previously in the 



voice recognition control system is recognized upon 
connection thereof to an exclusive bus, whereby control 
is performed through voice recognition. 
[0008] Therefore, when any un regist r d electronic 

s device (e.g., new-model electronic device or one made 
by some other company) operable by voice recognition 
has been connected, this device fails to be recognized 
since there exists merely the control information for the 
registered electronic devices alone. Consequently, 

10 even if the electronic devices are those controllable by 
voice recognition, there arise some problems including 
that the procedure for registration is complicated and, 
as the contents of registration are different depending 
on the type of each device, it is impossible to perform 

is proper control thereof through voice recognition. 

[0009] According to one aspect of the present inven- 
tion, there is provided a voice recognition control system 
which controls the input/output of each electronic device 
having a prerecorded voice recognition table where an 

20 operator's voice is stored in advance as an expected 
value. The control system includes a voice input means 
for inputting the operator's voice, and a control means 
for controlling the input/output of the electronic devic 
through recognition of the operator's voice inputted by 

25 the voice input means. When any unregistered electron- 
ic device has been connected to the control means, the 
control means registers a voice recognition table pro- 
vided by the electronic device, and when the operator's 
voice has been inputted by the voice input means, the 

30 control means compares the operator's voice with the 
voice recognition table of the pre registered electronic 
device, and then controls the input/output of the elec- 
tronic device in accordance with the resuft of comparing 
the operator's voice with the voice recognition table. 

35 [0010] In the present invention, upon connection of 
any unregistered electronic device to the control means, 
the voice recognition table of the electronic device is 
registered by the control means, and the operator's 
voice inputted by the voice input means is recognized 

40 by the control means. Subsequently the operator's voice 
is compared with the registered voice recognition table 
by the control means, and the input/output of the elec- 
tronic device is controlled in accordance with the result 
of such comparison, so that even when any unregis- 

45 tered voice -recognizable electronic device is connect- 
ed, the electronic device can still be operated in re- 
sponse to the operator's voice. 

[0011] According to another aspect of the present in- 
vention, there is provided a voice recognition control 

50 method employed in a voice recognition control system 
which recognizes an operator's voice and controls th 
input/output of each electronic device from a control 
section. The control method includes the steps of sup- 
plying, to each lectronic d vice, a voice recognition ta- 

55 ble where th op rator's voice is stor d in advance as 
an expected valu , then registering the voice recogni- 
tion table of th el ctronic device in the control section 
when any unregistered electronic device supplied with 
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the voice recognition table has been connected to the 
control section, subsequently, upon input ot the opera- 
tor's voice, comparing the operator's voic with the voice 
recognition tabl of the lectronic devic registered in 
the control section, and controlling the input/output of 
the electronic device in accordance with the result of 
comparing the operator's voice with the voice recogni- 
tion table. 

[0012] In the voice recognition control method em- 
bodying the present invention, when unregistered vari- 
ous electronic devices supplied respectively with voice 
recognition tables have been connected to the control 
section, the various voice recognition tables are regis- 
tered respectively in the control section, so that the in- 
put/output of each electronic device can be controlled 
in response to the operator's voice. 
[001 3] Thus, the voice recognition control system and 
method are capable of controlling the entire voice-rec- 
ognizable electronic devices through voice recognition. 
[0014] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a block diagram showing a structural ex- 
ample of a voice recognition control system as an 
embodiment of the present invention; 
Fig. 2 is a plan view showing a structural example 
of a display panel; 

Fig. 3 is an image diagram illustrating a display ex- 
ample of a selection picture P; 
Fig. 4 is an image diagram illustrating a display ex- 
ample of a reregistration picture Q1 ; 
Fig. 5 is an image diagram illustrating a display ex- 
ample of a reregistration picture Q2; 
Fig. 6 is an image diagram illustrating a display ex- 
ample of a reregistration picture Q3; 
Fig. 7 is an image diagram illustrating a display ex- 
ample of a reregistration picture Q4; 
Fig. 8 is an image diagram illustrating a display ex- 
ample of a reregistration picture Q5; 
Fig. 9 is a block diagram showing an operation ex- 
ample (single connection) of the voice recognition 
control system; 

Fig. 10 is a block diagram showing another opera- 
tion example (multiple connection) of the voice rec- 
ognition control system; 

Fig. 11 is a flowchart showing a selection example 
(manual input) in a selection processing procedure; 
Fig. 1 2 is a flowchart showing another selection ex- 
ample (voice input) in the selection processing pro- 
cedure; 

Fig. 13 is a flowchart showing a reregistration ex- 
ampl (manual input) in a r registration processing 
proc dur ; and 

Fig. 1 4 is a flowchart showing another r registration 
example (voice input) in the rer gistration proc ss- 
ing procedure. 



[0015] Hereinafter an explanation will b given of a 
preferred embodiment which represents a voice recog- 
nition control system of the present invention. In this em- 
bodiment, a control means is included for comparing an 

5 input operator's voice with a registered voice recognition 
table and controlling input/output of an electronic device 
in accordance with the result of such comparison. Upon 
connection of the electronic device to the control means, 
the voice recognition table of the electronic device is 

10 registered, so that the input/output of each of the entire 
voice-recognizable electronic devices can be controlled 
through voice recognition. It is premised here that an 
MD player is used as an unregistered electronic device 
having a voice recognition table. 

is [0016] Fig. 1 is a block diagram showing a structural 
example of a voice recognition control system 100 as 
an embodiment of the present invention. A voice input 
unit 20 serving as a voice input means in Fig. 1 has, 
although not shown, a microphone for inputting a voice, 

20 a microphone amplifier for amplifying the input voice, 
and an A-D converter for converting the input analog sig- 
nal into a digital signal. The voice input unit 20 first inputs 
a command composed of an operator's voice (hereinaf- 
ter referred to as voice command), then converts the in- 

2S put voice command (voice analog data) into voice digital 
data Vdd (isochronous data) suited for transfer of video 
and audio signals which are transmitted or received in 
the form of a packet of a fixed quantity per 125 u. sec, 
and outputs the voice digital data Vdd thus obtained. 

30 [0017] The voice input unit 20 is connected to a com- 
munication line such as, for example, an IEEE1394 bus 
10. various devices are connected to the IEEE1394 bus 
10 to thereby construct a local area network. This 
IEEE1394 bus 10 serves as a high-performance serial 

35 bus interface conforming with the IEEE 1394 standard 
and is adapted to be used for transfer of isochronous 
data and so forth. To the IEEE1 394 bus 1 0, there is con- 
nected an unregistered MD player 200 having a voice 
recognition table ITm where the voice digital data Vdd, 

40 which is obtained by digitizing the voice command ut- 
tered from an operator, is stored as an expected value. 
This voice recognition table ITm has, as an expected 
value, a voice command "MD" indicative of the MD play- 
er 200. 

45 [0018] To the IEEE1394 bus 10, there are also con- 
nected a voice recognition unit 31 , a controller 32 and 
so forth which constitute a control means. The voice rec- 
ognition unit 31 registers the voice recognition table ITm 
of the electronic device and inputs, via the IEEE1394 

so bus 10, the voice digital data Vdd outputted from th 
voice input 20. When merely one registered voice rec- 
ognition table is existent, the voice recognition unit 31 
compares the input voice digital data Vdd with the reg- 
ist r dvoic r cognition table ITm and then xecutesa 

ss voice recognition routine to r cognize the voice digital 
data Vdd. 

[0019] In this case, if the voice digital data Vdd coin- 
cides with the expected value in the voice recognition 
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table ITm, the voice digital data Vdd is converted into 
voice text data TDm, which is asynchronous data, by 
the us of the compared voice recognition tabl ITm, 
and subsequently the voice text data TDm is transf rred 
to the controller 32 via th IEEE1 394 bus 1 0. The voice 
text data TDm is used by the controller 32 to perform its 
control action in accordance with the voice uttered from 
the operator. 

[0020] When the voice recognition unit 31 has a plu- 
rality of registered voice recognition tables which are not 
shown here, the voice recognition unit 31 compares the 
input voice digital data Vdd with each of the entire reg- 
istered voice recognition tables and executes the voice 
recognition routine. If the voice digital data Vdd coin- 
cides with the expected value in a voice recognition ta- 
ble ITx tor example, the voice digital data Vdd is con- 
verted into voice text data TDx or the like on the basis 
of the voice recognition table ITx. In case the voice rec- 
ognition unit 31 has a plurality of registered voice rec- 
ognition tables, a detection is made as to whether there 
is any duplicate expected value or not with regard to the 
same voice command (voice digital data Vdd), and the 
result of such a detection is displayed on a display panel 
40 or the like connected to the IEEE 1394 bus 10. This 
display panel 40 will be described later with reference 
to Fig. 2. The voice input unit 20, the IEEE1394 bus 10 
and the voice recognition unit 31 are not limited to those 
mentioned above, and may be replaced with any other 
equivalent ones having the same functions. 
[0021] The controller 32 consists of a CPU (central 
processing unit) or the like, and recognizes that the MD 
player 200 having avoice recognition table ITm is con- 
nected to the IEEE1394 bus 10. This recognition of the 
connection is performed by acquiring information rela- 
tive to the node (connected device) through the process 
of three phases, i.e., abus initialize phase, a tree identify 
phase and a self identify phase. In the bus initialize 
phase, the bus is reset in response to switching on the 
connected node, and the entire information relative to 
the configuration of node connection is completely 
erased. 

[0022] In the tree identification, the nodes connected 
individually via a route of the controller 32 are so iden- 
tified as to be handiable as a tree-structure connection. 
And in the self identification, unique self node ID are set 
respectively by notifying the other nodes of self ID pack- 
ets where the self node ID are set in order from a leaf 
node at the end of the tree. Upon recognition of connec- 
tion of the MD player 200, the controller 32 gives a trans- 
fer permission in response to a bus arbitration which is 
sent from the MD player 200 for requesting a permission 
to transfer the self voice recognition table ITm to the 
voice recognition unit 31 . In this stage, the arbitration is 
executed in an asynchronous transfer mode (ATM). 
[0023] Whenth operator's voic command received 
by the voice input unit 20 is a command indicating the 
name of the electronic device to b us d, such as ■MD" 
indicative of th MD player 200, voice text data TDm 



having the content to indicate the MD player 200 is 
transferred to the controller 32 from the voice recogni- 
tion unit 31 which has processed the voice command 
"MD" through voice recognition, and then the controller 

s 32 outputs to the voice recognition unit 31 a device no- 
tice signal Hm produced on the basis of the voice text 
data TDm. This device notice signal Hm.notifi s the 
voice recognition unit 31 to use the voice recognition ta- 
ble ITm of the registered MD player 200 in the subse- 

10 quent process of voice recognition. 

[0024] When the operator's voice command received 
by the voice input unit 20 is a command such as "play" 
to operate the MD player 200, voice text data TDm hav- 
ing the content to indicate the B play" mode of the MD 

is player 200 is transferred to the controller 32 from the 
voice recognition unit 31 which has processed the voice 
command 'play 0 through voice recognition, and then the 
controller 32 outputs to the voice recognition unit 31 a 
control command COm produced on the basis of the 

20 voice text data TDm. This control command COm 
serves to control input/output of the MD player 200. In 
this example, the command COm controls the MD play- 
er 200 to operate in a B play" mode. 
[0025] It is to be understood here that the controller 

2S 32 is not limited to the above example alone, and it may 
be replaced with any equivalent one having the same 
function. The voice recognition unit 31 is connected 
solely on the IEEE1394 bus, but it may be incorporated 
in the controller 32 orthe MD player 200 as well. Further, 

30 the voice input unit 20 may be connected to the voice 
recognition unit 31, the controller 32 or the MD player 
200 instead of being connected solely on the IEEE1 394 
bus. Although the display panel 40 is connected solely 
on the IEEE 1394 bus, it may be connected to the con- 

35 trailer 32 or the like. 

[0026] Fig. 2 is a plan view showing a structural ex- 
ample of a display panel 40 in the voice recognition con- 
trol system 100. On a display screen 41 and so forth 
shown in Fig. 2, there are displayed the operation state 

40 and various information of the system. A plurality of set- 
ting buttons 42 are provided under the display screen 
41 , and a decision button 43, a start button 44, a stop 
button 45, a cross button 46, a volume switch 47 and so 
forth are provided on the right of the display screen 41 

45 in this order downward. For example, a desired display 
image can be selected by depressing the decision but- 
ton 43 after manipulating, e.g., the cross button 44 to 
move a cursor, which is displayed on the screen, to a 
desired position. The display panel 40 is not limited to 

so this example alone, and may be replaced with any 
equivalent one having the same function. 
[0027] "Warning" is displayed on the screen 41 if the 
voice recognition unit 31 -shown in Fig. 1 has detected 
that duplicate expected values are present with regard 

55 to the same voice command (voic digital data Vdd), 
and there is also displayed a sel ction processing pro- 
cedure for selecting on expected value to be used out 
of such duplicate expected values, or a reregistration 
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processing procedure for reregistering another exp ct- 
ed value (voice) as a duplicate one. A selection picture 
P with such a selection processing proc dure is dis- 
played when the voice recognition unit 31 has detected 
the presence of any duplicate expected value in re- 
sponse to input of the voice digital data Vdd. 
[0028] A reregistration picture Q with such a reregis- 
tration processing procedure is displayed when the 
voice recognition unit 31 has detected the presence of 
any duplicate expected value upon registration of the 
voice recognition table ITm. The selection picture P and 
the reregistration picture Q can be obtained by either 
manual input or voice input. Hereinafter an explanation 
will be given on the selection picture P with reference to 
Fig. 3 and also on the reregistration pictures Q1 -Q5 with 
reference to Figs. 4 to 8. 

[0029] Fig. 3 is an image diagram illustrating a display 
example of the selection picture P. It is premised here 
that an MD player, a CD player and a car navigator are 
connected. As shown in Fig. 3, "Warning!' is displayed 
in an upper portion of the selection picture P on the dis- 
play screen 41 . And there is displayed, under "Warning! 
", "Plural sources are probable for "Play". Which do you 
select?". Further, there are displayed "CD", B MD° and 
"Cancel" in lower portions of the screen 41 . These °CD", 
"MD" and "Cancel" are displayed as commands to be 
selected by the operator, and any of such commands 
can be selected through voice recognition or by manip- 
ulation of the decision button 43 and the cross button 
46. The background of any selected one is reversed in 
display. 

[0030] Figs. 4 to 8 are image diagrams illustrating dis- 
play examples of reregistration pictures Q1 to Q5 re- 
spectively- As shown in Fig. 4, "Warning!" is displayed 
in an upper portion of the reregistration picture Q1 on 
the display screen 41 . And there is displayed, under 
"Warning!", "Same word has been detected in plural de- 
vices. 8 Further, "See detail" and "Cancel" are displayed 
as commands thereunder. Such "See detail" and "Can- 
cel" can be selected through voice recognition or by ma- 
nipulation of the decision button 43 and the cross button 
46. The background of any selected one is reversed in 
display. 

[0031] The reregistration picture Q2 shown in Fig. 5 
is displayed on the display screen 41 in response to se- 
lection of "See detail" in the reregistration picture Q1. 
"MENU" and "Return" are displayed as commands re- 
spectively in an upper left portion and an upper right por- 
tion of the reregistration picture Q2. And under "MENU", 
there are shown "CD", "HD" and "MD" as commands in 
this order downward. These indicate that some dupli- 
cate words are present in "CD", "HD° and "MD". Here, 
H D denotes a hard disk (not shown) in the car navigator. 
[0032] Wh n "MD" for example is sel ct d out of 
■CD", "HD" and "MD" display d as commands and its 
background is reversed, then information relative to 
"MD" is display d on the right as, for xample, "Stop", 
"Skip" and "Play" in this order downward. These "Stop", 



"Skip" and "Play" signify, in regard of "MD", to b dupli- 
cate with other devices ("CD" and "HD"). 
[0033] Th reregistration picture Q3 shown in Fig, 6 
is displayed in response to selection of the word to be 
5 reregistered in the registration picture Q2. "MENU" is 
displayed as a command in an upper left portion of the 
reregistration picture Q3. And in the vicinity of the picture 
center, there is displayed an instruction which goes "En- 
ter word to be reregistered. Or enter cancel in case of 
10 cancel." In this stage, the content of the displayed in- 
struction may be vocally announced, in addition to such 
display, by reading or the like through voice synthesis. 
[0034] The reregistration picture Q4 shown in Fig. 7 
is displayed in response to a voice command which in- 
15 puts the word to be reregistered in the reregistration pic- 
ture Q3. "MENU" is displayed as a command in an upper 
left portion. And in the vicinity of the picture center, there 
is displayed a message which signifies completion of the 
reregistration after "MD Play" for example is inputted in 
20 the reregistration picture Q3, i.e., ""MD Play" has been 
registered instead of "Play" of MD." In this stage, the 
displayed processing result may be vocally announced, 
in addition to such display, by reading or the like through 
voice synthesis. 
25 [0035] The reregistration picture Q5 shown in Fig. 8 
is displayed when there is any other word necessary to 
be reregistered after display of the reregistration pictur 
Q4. In the reregistration picture Q7 thus displayed, for 
example the command "Play" completed already for 
30 reregistration is excluded. Since merely those not rereg- 
istered yet are displayed in this manner, the operator is 
enabled subsequently to select desired words for se- 
quential registration out of the entire displayed words 
and to reregister the selected words. 
3$ [0036] Next, an explanation will be given on a voice 
recognition control method as a preferred embodiment 
of the present invention. Here, the explanation will be 
made separately for one case of single connection 
where a single electronic device is connected and for 
40 another case of multiple connection where multiple elec- 
tronic devices are connected. 

a Voice recognition control in single connection 

45 [0037] Fig. 9 is a block diagram showing an operation 
example (single connection) of a voice recognition con- 
trol system 100. It is premised here that an electronic 
device to be connected is an unregistered MD player 
200 having a voice recognition table ITm. 

so [0038] When the MD player 200 has been connected 
to an IEEE1394 bus 10 as shown in Fig. 9, a controll r 
32 initializes the bus to thereby erase all the information 
relative to the connected configuration of the system. 
Th n th controll r 32 performs tree id ntification so 

55 that the connect d configuration is identifi d to be han- 
dlabl as a tree. Th reaft r the controller 32 performs 
self identification to set self node ID, thereby recognizing 
that the MD player 200 has been connected to the 
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IEEE1394bus 10. 

[0039] Subsequently, the MD player 200 thus recog- 
nized to have been connected executes an arbitration 
to the controller 32 for requesting a permission to trans- 
fer the voice recognition table ITm to a voice recognition 
unit 31 . Upon permission of such transfer by the cotroller 
32 in response to the arbitration, the MD player 200 
transfers the self voice recognition table ITm to the voice 
recognition unit 31 . And then the voice recognition unit 
31 registers the voice recognition table ITm thus trans- 
ferred, whereby the MD player 200 newly connected is 
registered in the voice recognition control system 100. 
[0040] When an operator (not shown) controls, 
through voice recognition, the MD player 200 connected 
to the voice recognition control system 1 00, the operator 
utters, for example, a voice command 'Play'. Then this 
voice command is received by a voice input unit 20. 
Thereafter the voice input unit 20 converts the input 
voice command into voice digital data Vdd and sends 
the same to a voice recognition unit 31 via the IEEE 1 394 
bus 10. 

[0041] The voice recognition unit 31 having thus re- 
ceived the voice digital data Vdd executes a voice rec- 
ognition process by comparing the voice digital data Vdd 
with the pre registered voice recognition table ITm and, 
if the voice digital data Vdd ("Play") coincides with the 
expected value in the voice recognition table ITm, the 
voice recognition unit 31 converts the voice digital data 
Vdd ("Play") into voice text data TDm by use of the voice 
recognition table ITm, and then transfers the voice text 
data TDm to the controller 32 via the IEEE1 394 bus 1 0. 
[0042] The controller 32 generates a control com- 
mand COm to operate the MD player 200 in a "play" 
mode in accordance with the transferred voice text data 
TDm, and then transfers the control command COm to 
the MD player 200. in response to this control command 
COm, the MD player 200 performs its "play" operation 
in compliance with the voice command uttered from the 
operator. 

[0043] Thus, when the unregistered MD player 200 
having a voice recognition table ITm has been connect- 
ed to the IEEE1394 bus 10, the voice recognition unit 
31 registers the voice recognition table ITm, so that the 
MD player 200 not registered before can be recognized 
by the voice recognition unit 31 , which is therefore en- 
abled to realize a desired operation of the MD player 
200 in response to the voice command. 

b. Voice recognition control in multiple connection 

[0044] Fig. 10 is a block diagram showing an opera- 
tion example (multiple connection) of a voice recognition 
control system 100. It is premised here that an unregis- 
t r d CD play r 300 having a voice r cognition tabl ITc 
and an unregist r d car navigator 400 having a voic 
recognition tabl ITn ar additionally connected to an 
IEEE1 394 bus 10 to which an MD player 200 having a 
voic recognition tabl ITm is connected in advance. 



[0045] When the CD play r 300 and the car navigator 
400 have additionally been connected to the IEEE1 394 
bus 10 to which the MD play r 200 is connected in ad- 
vance as shown in Fig. 10, all the preceding connected 
s configuration is once erased entirely through initializa- 
tion of the bus in a connection recognition process ex- 
ecuted by a controller 32. Then the new connection of 
the MD player 200, the CD player 300 and the car nav- 
igator 400 is recognized by the controller 32. Thereafter 
10 the MD player 200, the CD player 300 and the car nav- 
igator 400 perform arbitration and then transfer the voice 
recognition table ITm of the MD player 200, the voice 
recognition table ITc of the CD player 300 and the voice 
recognition table ITn of the car navigator 400, respec- 
ts ttvely, to a voice recognition unit 31 . Subsequently the 
voice recognition unit 31 registers the voice recognition 
tables ITm, ITc and ITn transferred thereto, hence reg- 
istering the MD player 200, the CD player 300 and the 
car navigator 400 in the voice recognition control system 
20 100. 

[0046] When the operator controls, through voice rec- 
ognition, the MD player 200, the CD player 300 and the 
car navigator 400 connected to the voice recognition 
control system 100 ; first the operator utters, for exam- 

25 pie, a voice command "MD" indicative of the MD player 
200 in the case of playing an MD (not shown) loaded as 
a recording medium in the MD player 200. Then this 
voice command is received by a voice input unit 20. 
Thereafter the voice input unit 20 converts the input 

30 voice command into voice digital data Vdd and sends 
the same to a voice recognition unit 31 viathelEEE1394 
bus 10. 

[0047] The voice recognition unit 31 having thus re- 
ceived the voice digital data Vdd executes a voice rec- 

35 ognition process by comparing the voice digital data Vdd 
with the preregistered voice recognition tables ITm, ITc 
and ITn. Since the voice recognition table ITm has, as 
an expected value, the voice digital data Vdd ("MD") in- 
dicating the name of the MD player 200, the voice rec- 

40 ognition unit 31 converts the voice digital data Vdd 
("MD") into voice text data TDm ("MD") by use of the 
voice recognition table ITm, and then transfers the voice 
text data TDm to the controller 32 via the IEEE 1394 bus 
10. 

45 [0048] The controller 32 generates a device notice 
signal Hm in accordance with the voice text data TDm 
transferred thereto. Then the controller 32 sends this de- 
vice notice signal Hm to the voice recognition unit 31, 
which is thereby notified to use the voice recognition ta- 

50 ble ITm of the MD player 200 for executing subsequent 
voice recognition. Thereafter, if the operator utters a 
voice command "Play" for example, this voice command 
is received by the voice input unit 20. Then the voic 
input unit 20 conv rts th received voice command into 

55 voice digital data Vdd and outputs the same to the voice 
recognition unit 31 via the IEEE1394 bus 10. 
[0049] The voic recognition unit 31 having received 
the voice digital data Vdd executes a voice recognition 
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process by comparing the voice digital data Vdd with the 
standby voice recognition table ITm. And if the voice dig- 
ital data Vdd ('Play") coincides with the xpected value 
in the voice recognition table ITm, th voice recognition 
unit 31 converts the voice digital data Vdd ("Play") into 
voice text data TDm by use of the voice recognition table 
ITm, and then transfers the voice text data TDm to the 
controller 32 via the IEEE1394 bus 10. 
[0050] The controller 32 generates a control com- 
mand COm to operate the MD player 200 in a "play- 
mode in accordance with the transferred voice text data 
TDm, and then transfers the control command COm to 
the MD player 200. In response to this control command 
COm, the MD player 200 performs its "play" operation 
in compliance with the voice command uttered from the 
operator. 

[0051] Similarly, although not shown, a device notice 
signal He is outputted from the controller 32 in response 
to input of a voice command "CD", thereby placing the 
voice recognition table ITc of the CD player 300 in a 
standby state. And when a voice command "Play" is in- 
putted, the controller 32 generates a control command 
COc in accordance with voice text data TDc obtained 
by converting the voice digital data Vdd ("Play") by use 
of the voice recognition table ITc. And the CD player 300 
performs its "play" operation in compliance with the con- 
trol command COc. 

[0052] Also similarly to the above, although not 
shown, a device notice signal Hn is outputted from the 
controller 32 in response to input of a voice command 
"Car Navi", thereby placing the voice recognition table 
ITn of the car navigator 400 in a standby state. And when 
a voice command "Play" is inputted, the controller 32 
generates a control command COn in accordance with 
voice text data TDn obtained by converting the voice 
digital data Vdd ("Play") by use of the voice recognition 
table ITn. And the car navigator 400 performs its "play" 
operation in compliance with the control command COn. 
[0053] Thus, even in case such unregistered CD play- 
er 300 and car navigator 400 have additionally been 
connected to the IEEE1394 bus 10 to which the MD 
player 200 is connected in advance, it is possible for the 
voice recognition unit 31 to automatically identify the 
voice recognition table ITm of the MD player 200, the 
voice recognition table ITc of the CD player 300 and the 
voice recognition table ITn of the car navigator 400. 
Therefore, any of the MD player 200, the CD player 300 
and the car navigator 400 can be operated in response 
to the operator's voice command. 
[0054] Suppose now that expected values are dupli- 
cate in a plurality of connected electronic devices, i.e., 
all the registered voice recognition tables ITm, ITc and 
ITn thereof have a voice command "Play" respectively 
asanexp ctedvalu .Her inafter an explanation will be 
given separat ly on each of th following cases with re- 
gard to voic non-r cognition caused due to a failur in 
deciding which of the voice recognition tables is to be 
selected for conversion of the input voice when merely 



the voice "Play" has been inputted instead of the name 
of the electronic device to be used. 

(1 ) Processing by device s lection 

5 

[0055] Fig. 11 is a flowchart of a selection example 
(manual input) according to a selection processing pro- 
cedure in the voice recognition control system 100, and 
Fig. 12 is a flowchart of another selection processing 

10 example (vocal input) according to a selection process- 
ing procedure in the control system 100. It is premised 
here that there are registered, in the voice recognition 
unit 31 , a voice recognition table ITm of the MD player 
200, a voice recognition table ITc of the CD player 300 

is and a voice recognition table ITn of the car navigator 
400 (Fig. 10) where a voice command "Play" is set as 
an expected value. 

[0056] First, an explanation will be given on device se- 
lection by manual input. When the operator utters, for 

20 example, "Play" as a voice command at step S1 shown 
in Fig. 11, "Play" is vocally inputted to the voice input 
unit 20 (Fig. 10), and then the procedure advances to 
step S2. Subsequently at step S2, the voice recognition 
unit 31 performs its voice recognition by comparing the 

25 voice digital data Vdd obtained through conversion of 
the input voice command with each of the registered 
voice recognition tables ITm, ITc and ITn. Thereafter the 
procedure advances to step S3, 
[0057] At step S3, the voice recognition unit 31 de- 

30 tects whether any duplicate expected value is present 
or not in the voice recognition result (comparison result) 
relative to the voice digital data Vdd ("Play"). And if there 
is not any duplicate expected value, the procedure ad- 
vances to step S6 to perform the "play" operation of the 

35 device, such as MD player 200 for example, where the 
voice command "Play" inputted at step S1 is set as an 
expected value, and thus the processing routine is com- 
pleted. Meanwhile, in case any duplicate expected val- 
ue has been detected at step S3, the procedure advanc- 

40 es to step S4, where the selection picture P (Fig. 4) is 
displayed on the screen 41 (Fig. 10). 
[0058] Then the procedure advances to step S5, 
where the operator manipulates the decision button 43 
and the cross button 46 out of the commands "CD", 

45 "MD" and 'Cancel" displayed on the selection picture P, 
thereby selecting the command "MD" for example. Con- 
sequently, the voice recognition table ITm of the MD 
player 200 corresponding to "MD" and registered in th 
voice recognition unit 31 is placed in standby so as to 

so be used for subsequent voice recognition. Thereafter 
the procedure advances to step S6 to perform the "play" 
operation of the MD player 200 selected at step S5, and 
thus the processing routine is completed. 
[0059] Next, an explanation will be giv n on devic 
ss s lection ex cutedinr sponse to voice input. When the 
operator utters, for example, "Play" as a voice command 
at step T1 shown in Fig. 12, "Play" is vocally inputted to 
the voice input unit 20, and then the procedure advanc- 
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es to step T2. Subsequently at step T2, the voice rec- 
ognition unit 31 performs its voic recognition by com- 
paring the voice digital data Vdd obtained through con- 
version of the input voice with each of the register d 
voice recognition tables ITm, ITc and ITn. Thereafter the 
procedure advances to step T3. 
[0060] At step T3, the voice recognition unit 30 de- 
tects whether any duplicate expected value is present 
or not in the voice recognition result relative to the voice 
digital data Vdd ("Play"). And if there is not any duplicate 
expected value, the procedure advances to step 17 to 
execute the voice command, and thus the processing 
routine is completed. Meanwhile, in case any duplicate 
expected value has been detected at step T3, the pro- 
cedure advances to step T4, where the selected picture 
P is displayed on the screen 41 and simultaneously the 
operator is notified, through voice synthesis, of the 
warning displayed on the selection picture P 
[0061] Then the procedure advances to step T5, 
where the operator selectively inputs a voice command 
"MD" for example out of the commands "CD", "MD" and 
"Cancel" displayed on the selected picture P, and the 
procedure advances to step T6 to perform voice recog- 
nition in compliance with the input voice command 
"MD". Thereafter at step T7, the voice recognition table 
ITm of the MD player 200 corresponding to the voice 
command "MD" processed at step T6 and registered in 
the voice recognition unit 31 is placed in standby so as 
to be used for subsequent voice recognition. And the 
"play" operation of the MD player 200 is performed in 
response to the voice command inputted at step T1 , and 
thus the processing routine is completed. 

(2) Processing by reregist ration 

[0062] Fig. 13 is a flowchart of a reregistration exam- 
ple (manual input) according to a reregistration process- 
ing procedure in the voice recognition control system 
100, and Fig. 14 is a flowchart of another reregistration 
example (voice input) according to a reregistration 
processing procedure in the control system 100. It is 
premised here that there are connected, to the 
IEEE1394 bus 10, the MD player 200 having a voice 
recognition table ITm, the CD player 300 having a voice 
recognition table ITc, and the car navigator 400 having 
a voice recognition table ITn shown respectively in Fig. 
1 0 where a voice command "Play" is set as an expected 
value. 

[0063] First an explanation will be given on reregis- 
tration by manual input. When the MD player 200 having 
a voice recog; r;iion table ITm, the CD player 300 having 
a voice recognition table ITc and the car navigator 400 
having a voice recognition table ITn have been connect- 
d to the I E EE 1 394 bus 1 0, th proc dure advanc s to 
st p U1 shown in Fig. 1 3. Such connection is recognized 
at st p U1 by the voice recognition unit 31 , and then the 
proc dure advances to step U2 

[0064] Thereafter at step U2, the MD player 200 trans- 



fers the voic recognition table ITm to the voic recog- 
nition unit 31 . Similarly, the CD player 300 transfers the 
voice recognition table ITc to the voice recognition unit 
31 , and the car navigator 400 transfers the voice recog- 

5 nition table ITn thereto. Then the voice recognition unit 
31 registers such transferred voice recognition tables 
ITm, ITc and ITn. At step U3, a detection is made as to 
whether any duplicate expected value is present or not 
with regard to the same voice (voice digital data Vdd) in 

10 the voice recognition tables ITm, ITc and ITn registered 
in the voice recognition unit 31 . And if there is not any 
duplicate expected value, the processing routine is com- 
pleted. Meanwhile, if there is any duplicate expected 
value at step U3, the procedure advances to step U4, 

is where the reregistration picture Q1 (Fig. 4) is displayed 
on the screen 41. 

[0065] At step U4, "See detail" for example displayed 
as a command on the reregistration picture Q1 is select- 
ed by manipulating the decision button 43 and the cross 

20 button 46, and then the procedure advances to step U5. 
Subsequently at step U5, the reregistration picture Q1 
is changed to the next reregistration picture Q2 (Fig. 5) 
where the duplicate word (expected value) is displayed. 
When the duplicate word "Play" for example is to be 

2S changed to another word, the operator manipulates the 
decision button 43 and the cross button. 46 to select 
"Play", and the procedure advances to step U6. 
[0066] Then at step U6, the reregistration picture Q2 
is changed to the next reregistration picture Q3 (Fig. 6), 

30 where a guide for reregistration of the duplicate expect- 
ed value is displayed, and simultaneously the operator 
is notified, through voice synthesis, of the guide thus dis- 
played. Thereafter the procedure advances to step U7, 
where the operator vocally inputs "MD play" for example 

35 as a new command. Then the procedure advances to 
step U8, where the input command "MD play" is vocally 
recognized, so that "MD play" is newly reregistered in 
place of "Play". 

[0067] Subsequently the procedure advances to step 

40 U9, where the reregistration picture Q3 is changed to 
the next reregistration picture Q4 (Fig. 7) which displays 
completion of the reregistration, and simultaneously the 
operator is notified, through voice synthesis, of such dis- 
played completion of the reregistration. Thereafter the 

45 procedure returns to step U3 again to detect whether 
there is any duplicate expected value or not. And if the 
result of this detection signifies that there is not any du- 
plicate expected value, the procedure is completed. 
Meanwhile, if the result obtained at step U3 signifies that 

so any duplicate expected value is present, the procedure 
advances to step U4 to display the next reregistration 
picture Q5 (Fig. 8). In this picture Q5, there are displayed 
some duplicate expected values not reregistered yet. As 
n w commands ar r r agist r d successively as d - 

55 scribed for th duplicat xpected values, none of the 
duplicate exp cted valu s com s to be detected finally 
at step U3, whereby the proc dure is brought to its end. 
[0068] Next, an explanation will be given on reregis- 
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tration by voice input. At st p W1 shown in Fig. 14, the 
connection is recognized in the same manner as at step 
U1 in Fig. 13. And at step W2, the voice recognition ta- 
bles ITm, ITc and ITn are transferred and registered in 
the same manner as at step U2 in Fig. 13. Then a de- 
tection is made at step W3 as to whether any duplicate 
expected value is present or not with regard to the same 
voice (voice digital data Vdd) in the voice recognition 
tables ITm, ITc and ITn registered in the voice recogni- 
tion unit 31 . And if the result of this detection signifies 
that there is not any duplicate expected value, the pro- 
cedure is brought to an end. Meanwhile, if the result ob- 
tained at step W3 signifies that there is any duplicate 
expected value, the procedure advances to step W4, 
where the re registration picture Q1 (Fig. 4) is displayed 
on the screen 41 . 

[0069] At step W4, "See detail" displayed on the 
reregistration picture Q1 is vocally inputted as a voice 
command. And then the procedure advances to step 
W5, where the reregistration picture Q1 is changed to 
the next reregistration picture Q2 (Fig. 5) in which the 
duplicate word (expected value) is displayed. When the 
duplicate word "Play" for example is to be changed to 
another word, the operator vocally inputs a voice com- 
mand "Play", which is thereby processed through voice 
recognition, and "Play" is selected as the word to be 
changed. 

[0070] Then at step W6, the reregistration picture Q2 
is changed to the next reregistration picture Q3 (Fig. 6), 
where a guide for reregistration of the duplicate expect- 
ed value is displayed, and simultaneously the operator 
is notified, through voice synthesis, of the guide thus dis- 
played. Thereafter the procedure advances to step W7, 
where the operator vocally inputs °MD play" for example 
as a new command. Then the procedure advances to 
step W8, where the input command "MD play" is vocally 
recognized, so that "MD play" is newly reregistered in 
place of "Play 1 . 

[0071] Subsequently the procedure advances to step 
W9, where the reregistration picture Q3 is changed to 
the next reregistration picture Q4 (Fig. 7) which displays 
completion of the reregistration, and simultaneously the 
operator is notified, through voice synthesis, of such dis- 
played completion of the reregistration. Thereafter the 
procedure returns to step W3 again to detect whether 
there is any duplicate expected value or not. And it the 
result of this detection signifies that there is not any du- 
plicate expected value, the processing routine is com- 
pleted. Meanwhile, if the result obtained at step W3 sig- 
nifies that any duplicate expected value is present, the 
procedure advances to step W4 to display the next 
reregistration picture Q5 (Fig. S). In this picture Q5, there 
are displayed some duplicate expected values not 
r r gistered yet. Sine new commands are r r gist red 
successively as describ d for th duplicat xp cted 
valu s, finally none of the duplicate xpect d values 
com s to b detected at step W3, whereby the proce- 
dure is brought to its end. 



[0072] Consequ ntly, ev n if non-r cognition of the 
voice is caused due to the presence of any duplicate 
expected value, this occurrence is solvable with facility 
by selection of th device, and the voice recognition ac- 
5 curacy can be enhanced by reregistration of the expect- 
ed value. 

[0073] Thus, according to the voice recognition con- 
trol system 100 and the voice recognition control meth- 
od described as preferred embodiments of the present 

10 invention, when the MD player 200 having a voice rec- 
ognition table ITm has been connected to the IEEE1 394 
bus 10, the controller 32 recognizes such connection of 
the MD player 200, and then the voice recognition unit 
31 registers the voice recognition table ITm transferred 

is thereto. Subsequently the voice input unit 20 converts 
the input operator's voice command into voice digital da- 
ta Vdd. Thereafter the voice recognition unit 31 com- 
pares the voice digital data Vdd with the expected value 
in the registered voice recognition table ITm to thereby 

so execute voice recognition, and further converts the dig- 
ital data Vdd into voice text data TDm by use of the voice 
recognition table ITm. And the controller 32 transfers, to 
the MD player 200, a control command COm which 
serves to execute the operation complying with the 

25 voice command on the basis of the voice text data TDm, 
hence operating, by the voice command, even the un- 
registered MD player 200 having the voice recognition 
table ITm. 

[0074] Even in case the unregistered CD player 300 
30 and car navigator 400 have additionally been connected 
to the IEEE1394 bus 10 to which the MD player 200 is 
connected previously, the voice recognition unit 31 reg- 
isters the voice recognition tables ITc and ITn to thereby 
perform the operation of the MD player 200, the CD play- 
35 er 300 and the car navigator 400 in response to the voice 
command. 

[0075] Therefore, it becomes possible to operate, 
through voice recognition, the entire electronic devices 
adapted for voice recognition. In addition, preparing for 

40 occurrence of voice non-recognition due to the pres- 
ence ol some duplicate expected value relative to the 
voice command, this invention is furnished with a selec- 
tion processing procedure for guiding the operator to 
deal with such voice non-recognition by selecting the 

45 device to be used either manually or by voice input, and 
also with a reregistration processing procedure for guid- 
ing the operator to detect such duplication at the time of 
connection of the device and to register a new word in 
place of the duplicate expected value, hence enhancing 

so both the accuracy and operability in voice recognition 
and further enabling the operator to customize the voic 
recognition control system by himself. 
[0076] In the voice recognition control system of the 
pres ntinv ntion, as described h reinabov , a voic in- 

ss put means is provided to compare an input operator's 
voice with a voic recognition tabl registered upon con- 
nection of an electronic device, and a control means is 
provided to control the input/output of the electronic de- 
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vice in accordance with the result of such comparison. 
[0077] According to this structure, even when any 
voice-recognizable unregistered electronic devic has 
b n connected, it is possible to operat the lectronic 
device through recognition of the voice. 
[0078] In the voice recognition control method of the 
present invention, there are executed the steps of sup- 
plying, to each electronic device, a voice recognition ta- 
ble where an operator's voice is stored in advance as 
an expected value, then registering the voice recogni- 
tion table of the electronic device in a control section 
when any unregistered electronic device supplied with 
the voice recognition table has been connected to a bus, 
subsequently, upon recognition of the operator's voice, 
comparing the operator's voice with the voice recogni- 
tion table of the electronic device registered in the con- 
trol section, and controlling the input/output of the elec- 
tronic device in accordance with the result of comparing 
the operator's voice with the voice recognition table. 
[0079] Therefore, voice recognition can be applied to 
the entirety of voice-recognizable electronic devices. 
[0080] The present invention is exactly adapted for 
use in a voice recognition control system or the like 
which performs control of automobile electronic devices 
by voice input. 

Claims 

1 . A voice recognition control system for controlling in- 
put/output of an electronic device having a prere- 
corded voice recognition table where an operator's 
voice is stored in advance as an expected value, 
said system comprising: 

a voice input means for inputting the operator's 
voice; and 

a control means for controlling the input/output 
of said electronic device through recognition of 
the operator's voice inputted by said voice input 
means; 

wherein, when any unregistered electronic de- 
vice has been connected to said control means, 
said control means registers a voice recogni- 
tion table provided from said electronic device, 
and when the operator's voice has been input- 
ted by said voice input means, said control 
means compares the operator's voice with the 
voice recognition table of the preregistered 
electronic device, and then controls the input/ 
output of said electronic device in accordance 
with the result of comparing the operator's 
voice with the voice recognition table. 

2. A voic recognition control system according to 
claim 1 and comprising th voice input means and 
the control means, wherein said control means has 
a voice recognition unit for registering the voice rec- 



ognition table of said electronic d vice and recog- 
nizing the operator's voice through comparison of 
the voic recognition table with the voic inputted 
by said input means, said control m ans further 
s having acontrollertocontrol the input/output of said 
electronic device in accordance with the result of 
the comparison executed by said voice recognition 
unit. 

10 3. A voice recognition control system according to 
claim 2 and comprising the voice input means, the 
voice recognition unit and the controller, wherein 
said voice recognition unit recognizes the voice by 
comparing the voice recognition table of the regis- 

is tered electronic device with the input operator's 
voice, and when the operator's voice is coincident 
with the expected value in the voice recognition ta- 
ble, said voice recognition unit converts the opera- 
tor's voice into voice text data by the use of said 

20 voice recognition table and then transfers the voice 
text data to said controller. 

4. A voice recognition control system according to 
claim 3 and comprising the voice input means, the 

25 voice recognition unit and the controller, wherein, 
when the operator's voice inputted by said voice in- 
put means has been recognized to indicate the op- 
eration of said electronic device, said controller con- 
trols the input/output of said electronic device in ac- 
30 cordance with the voice text data transferred from 
said voice recognition unit and indicating the oper- 
ation of said electronic device. 

5. A voice recognition control system according to 
35 claim 3 and comprising the voice input means, the 

voice recognition unit and the controller, wherein, 
when the operator's voice inputted by said voice in- 
put means has been recognized to indicate the pre- 
determined name of said electronic device, said 

40 controller receives the voice text data transferred 
from said voice recognition unit and indicating the 
name of said electronic device, and instructs said 
voice recognition unit to use the voice recognition 
table of said electronic device lor execution of sub- 

45 sequent voice recognition. 

6. A voice recognition control system according to 
claim 3 and comprising the voice input means, the 
voice recognition unit and the controller, wherein 

so said voice input means, voice recognition unit and 
controller are connected mutually via a communi- 
cation line, and the operator's voice inputted by said 
voice input means and the voice text data are both 
transmitted to said communication iin . 

55 

7. A voic recognition control m thod employed in a 
voice recognition control system for recognizing an 
operator's voice and controlling inputs/outputs of 
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various lectronic d vices from a control section, 
said method comprising the steps of: 



supplying, to ach of said electronic devices, a 
voice recognition table where the operator's s 
voice is stored in advance as an expected val- 
ue; 

registering the voice recognition table of the rel- 
evant electronic device in said control section 
when any unregistered electronic device hav- 10 
ing said voice recognition table has been con- 
nected to said control section; 
comparing, upon input of the operator's voice, 
the operator's voice with the voice recognition 
table of the electronic device registered in said is 
control section; and 

controlling the input/output of said electronic 
device in accordance with the result of compar- 
ing the operator's voice with the voice recogni- 
tion table. 20 



8. A voice recognition control method according to 
claim 7, characterized by: upon recognition of the 
operator's voice, detecting whether any duplicate 
expected values are present or not with regard to 2s 
the same voice in a plurality of the voice recognition 
tables registered in said control section, and upon 
detection of any duplicate expected values, notify- 
ing the operator of such detection of the duplicate 
expected values, and further notifying the operator 30 
of a selection procedure for processing the duplica- 
tion of the expected values. 



9. A voice recognition control method according to 
claim 8, wherein said selection procedure is dis- 35 
played as a guide for enabling the operator to select 
a predetermined one of the duplicate expected val- 
ues. 



10. A voice recognition control method according to 40 
claim 7, characterized by: upon registration of the 
voice recognition tables of the plural electronic de- 
vices connected to said control section, detecting 
whether any duplicate expected values are present 
or not with regard to the same voice in the plural 45 
voice recognition tables registered in said control 
section, and upon detection of any duplicate ex- 
pected values, notifying the operator of such detec- 
tion of the duplicate expected values, and further 
notifying the operator of a reregistration procedure so 
for processing the duplication of the expected val- 
ues. 



11. A voice recognition control m thod according to 
claim 10, wherein said reregistration procedure is ss 
displayed as a guid for enabling the operator to 
r register the duplicate expected value as another 
voice. 
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